In this study, a tuned mass damper is proposed as a seismic acceleration mitigating 11 technique of an electrical cabinet inside the nuclear power plant. In order to know the mitigation 12 performance, the electrical cabinet and the tuned mass damper were modeled using SAP2000. The 13 sine sweep wave was used to confirm the vibration characteristics of the cabinet over a wide 14 frequency range, and the several various earthquakes were applied to the cabinet to verify the 15 control performance of the tuned mass damper. After analyzing the numerical results, it is 16 summarized that the application of the proposed technique can reduce the acceleration response of 17 the cabinet.
frequency and high frequency multi-story frame structures. In addition, Bagheri and Vahid Rahmani the effect of reducing the seismic response to various structures and earthquakes. Lu et al. [17] proposed an optimal TMD design method to reduce the dynamic displacement of a nonlinear 69 building under unknown earthquake excitations.
70
Chang et al. [18] proposed the Stockbridge damper as a method to reduce the vibration of the 71 pipe system inside the NPP, and analytically showed the effect of reducing the acceleration of the 72 pipe during earthquakes. Kwag et al. [19] studied the effects of multiple TMD to improve the seismic 73 performance of a nuclear piping system subjected to an earthquake load. However, research on 74 reducing vibration by installing the TMD in a cabinet in an NPP has not been conducted.
75
In this study, the TMD has been proposed as a way to mitigate the acceleration response of the 76 internal electrical cabinet in NPP. The TMD was designed by the eigenvalue analysis results of the 77 electrical cabinet, and the TMD and the cabinet were modeled using SAP2000 software, a finite 78 element analysis program. The sine sweep wave was used as the input load to confirm the dynamic 79 behavior of the cabinet according to the frequency change and the control effect by the TMD. In order 80 to confirm the control effects of the TMD under earthquakes, the seven recorded earthquakes in Korea 81 and California were used in this investigation. The results manifest that the TMD provides a 82 significant control on the seismic response of cabinet facility under different earthquakes. 
90
In this study, the cabinet as shown in Figure. 1 was used to confirm the acceleration response of 91 the electrical cabinet inside NPP under earthquakes and was modeled in SAP2000 software. The 
Eigenvalue Analysis

98
In order to design a vibration control device to reduce the acceleration of the cabinet, the 99 dynamic properties of the cabinet need to consider. The dynamic properties of the cabinet are 100 obtained using the eigenvalue analysis. One hundred modes were used for the eigenvalue analysis.
101
However, the third mode showed global behavior as shown in Figure 2 , while the remaining modes 102 represented the local mode. Therefore, the third mode was selected to be controlled by a vibration 103 control device. The frequency for control mode is 15 Hz and the modal mass is calculated using the 104 following equation.
105
where n is the number of nodes, is a mass of ith node, δ is an eigenvector of ith node of 106 jth mode. Structural damping of 5% was assumed for the earthquake analysis. The dynamic 107 properties for the cabinet are shown in Table 2 108 
115
where is a mass ratio of the TMD, is an optimal frequency ratio, is an optimal 116 damping ratio. Table 3 shows the parameters of the designed TMD. (Figure 13(a) ). The acceleration response (uncontrolled) of the cabinet without TMD In Figure 14 (a) , the dashed red line shows the acceleration at the top of the cabinet without the 170 TMD, and the blue solid line shows the acceleration response at the top of the cabinet with the TMD. cabinet without the TMD, and the blue line shows the acceleration response spectrum on the top of the cabinet after the TMD is installed. In Figure 14 (a) , the maximum acceleration response of the cabinet with the TMD under the EQ.01 earthquake is decreased from 4.11 m/ 2 to 3.28 m/ 2 , decreased from 4.34 m/ 2 to 3.78 m/ 2 , and the decreasing ratio is about 13 % (Figure 15(a) ).
117
179
The maximum acceleration and RMS acceleration results for each earthquake are summarized in 180 Table 5 . For the EQ. 06 earthquake, the maximum acceleration was increased by about 3%, but the 181 RMS acceleration is decreased by about 17% (Figure 19 ). In the case of the California earthquake in In the results of the dynamic analysis of the electrical cabinet, the acceleration response of the 194 cabinet for the sine sweep wave, the low-frequency earthquake (California earthquake) and the high- 
